HRas-dependent pathways can activate morphological and genetic markers of cardiac muscle cell hypertrophy.
We have investigated the role of the proto-oncogene HRas in cardiac cell growth and hypertrophy. By direct needle microinjection of activated Ras protein into primary neonatal rat ventricular cardiac myocytes, we find that, unlike many other cell types, Ras does not induce DNA synthesis in these cells. However, injection of activated Ras does induce expression of both the c-Fos and atrial natriuretic factor (ANF) genes. Expression of both these genes is associated with the hypertrophic response in ventricular myocytes suggesting that Ras is involved in the hypertrophic signalling pathway. Ras injection also causes morphological changes in the cells so that they increase in profile and show changes in the organization of the contractile apparatus. Further support for a role for Ras in the hypertrophic response was obtained from studies showing that activated Ras stimulates ANF promoter activity in transient transfection assays. We also show that a dominant interfering Ras mutant inhibits the hypertrophic stimulation of the ANF promoter by phenylephrine, indicating a role for Ras in the hypertrophic effect of an alpha-adrenergic agonist.